Photoperiod effects on neurohypophyseal and tuberoinfundibular dopamine metabolism in the male hamster.
Exposure of golden hamsters to a short photoperiod (< 12.5 h light/day) leads to suppression of gonadal function secondary to reduced gonadotropin and PRL secretion. PRL secretion is decreased despite a reduction of tuberoinfundibular dopaminergic activity. In the present study, the ability of photoperiod to affect tuberohypophyseal dopamine (DA) turnover was evaluated in long day (LD; 16 h of light, 8 h of darkness) and short day (SD; 8 h of light, 16 h of darkness) male hamsters. Exposure to SD led to decreases in testicular weight within 10 weeks and decreases in plasma PRL levels within 1 week. DA turnover in the neurointermediate lobe of the pituitary, as estimated by measuring the depletion of DA 60 min after tyrosine hydroxylase inhibition with alpha-methyl-p-tyrosine (250 mg/kg), was significantly elevated 1 and 4 weeks after transfer to SD, but returned by 10 weeks to the levels seen in LD animals. After 14 days of SD exposure an enhanced lactotroph sensitivity to DA was demonstrated and may also have contributed to suppression of PRL levels. Similarly to the findings of previous studies, DA turnover in the median eminence was depressed in animals housed in SD. The DA content of the anterior pituitary was not significantly affected by photoperiod. The data from this study suggest that decreases in PRL secretion associated with the transfer of hamsters from LD to SD conditions are at least in part caused by an increase in DA turnover by neurohypophyseal neurons. However, the involvement of other PRL-inhibiting or -stimulating factors in mediating the effects of photoperiod on PRL secretion cannot be ruled out.